INTRODUCTION
============

Recently, the number of pancreaticoduodenectomy has increased because early surgical treatment of patients has become possible due to the development in diagnostic technologies for cancer. The development of medical technologies and equipment as well as accumulated experience have gradually reduced the incidence of complications and mortality associated with pancreaticoduodenectomy.[@B1],[@B2] However, in many studies about surgical treatment of metastatic cancer at pancreatic head, bile duct, and ampulla of Vater, prognosis and the survival rates are poor and controversial. Renal cell carcinoma and advanced gastric, lung, and breast cancer are known to be primary cancers that are readily to metastasize to common bile duct and pancreas. In particular, surgical treatment of many patients with metastatic cancer from these primary cancers is impossible due to their aggressive characteristics. Recently, regular follow-up and development in the diagnosis of metastasis and recurrences after treatment of primary tumor (surgery, chemotherapy or radiation therapy) have made it possible to diagnose any recurrence or metastasis of the cancer early. Consequently, the resectability of these secondary tumors is increasing along with surgical treatment improvements.[@B3],[@B4],[@B5]

The objectives of this study were to examine patients requiring pancreaticoduodenectomy of peri-ampulla of Vater area metastasis (pancreatic head, common bile duct, duodenum, ampulla of Vater) from primary tumor and to study the indications for surgery, survival rate, and prognosis.

MATERIALS AND METHODS
=====================

Of 1,045 patients who underwent pancreaticoduodenectomy from January 2000 to December 2012 at Samsung Medical Center, the population of interest for this study consisted of those patients who were diagnosed with metastatic metachronous lesions with the malignant tumor confirmed histologically. Patients with direct invasion of tumors such as colorectal cancer or gastric cancer to the pancreas head, bile duct, and duodenum were excluded. Patients who underwent pancreaticoduodenectomy of periampullary cancer (malignant tumors of the pancreatic head, bile duct, duodenum, and ampulla of Vater) were also excluded. We retrospectively analyzed patients\' gender, age, type and treatment stage of the primary tumor, interval between the primary tumor surgery and the second pancreaticoduodenectomy, symptoms at the time of the diagnosis of metastasis, complications, survival, and survival period after the pancreaticoduodenectomy from the medical record data of Samsung Medical Center.

Descriptive statistics were used for continuous variables. Mean, median, and standard deviation were assessed. Cumulative survival rate after the detection of metastasis or recurrence of the primary tumor was calculated by Kaplan-Meier curve method. Comparisons between groups used the log rank test for univariate analysis of factors that affected the survival rate. Statistical analyses were performed using SPSS PAWS software (ver. 18). Statistical significance was considered when *p*-value was less than 0.05.

RESULT
======

Of 1,045 patients who underwent pancreaticoduodenectomy between January 2000 and December 2012 at Samsung Medical Center, 12 had metastasis with the primary cancer histologically confirmed. The 12 patients included 4 with renal cell carcinoma, 3 with colon cancer (adenocarcinoma), 2 with advanced gastric cancer, 1 with lung cancer (adenocarcinoma), and 1 with breast cancer (invasive ductal carcinoma). All patients underwent surgical treatment for the primary tumor.

Of the 12 patients who underwent pancreaticoduodenectomy for metastatic cancer, four patients underwent Whipple\'s operation whereas eight patients underwent pylorus-preserving pancreaticoduodenectomy (PPPD). The average age at the time of surgery was 62.7 years (median 62 \[range 50-74\]). After surgery for the primary tumor, the average period until the metastasis was found was 67.7 months (median 103 \[range 15-176\]). Four patients with primary renal cell carcinomas developed metastasis at a period of more than 80 months ([Table 2](#T2){ref-type="table"}).

Of the 12 patients, 7 had specific symptoms when they were diagnosed with metastasis; the other 5 were diagnosed through regular follow-ups. Of the 7 patients, symptoms included jaundice (n=3), abdominal pain (n=2), and general weakness (n=2). There was no statistically significant relationship between survival time and symptoms. However, when patients had jaundice, their survival time was shorter than patients with abdominal pain or no symptom (29.3 months survival time for jaundice and 59.9 months for asymptomatic or other symptoms; *p*=0.393).

The stage of primary cancer during the treatment period is summarized in [Table 1](#T1){ref-type="table"}. In two patients (1 sarcoma, 1 renal cell carcinoma), we were unable to be determine the stage due to missing operative records from other hospitals. Between each period until metastasis after the treatment according to the stage of primary tumor, no difference was observed. The metastasis areas of malignant tumors were: pancreas head position (n=7), common bile duct (n=7), and duodenum (n=2). There was no metastasis to other organs.

The average survival period after the pancreaticoduodenectomy was 38.6 months (median 65.6 \[range 12-119\]). Until December of 2013, of the 12 patients, seven have survived and five (1 case of renal cell carcinoma, 1 case of colorectal cancer, 2 cases of advanced gastric cancer, 1 case of lung cancer patients) have died. In terms of survival, three patients with renal cell carcinoma had an average survival time of 60 months. For patients with renal cell carcinoma or colorectal cancer, the survival period after the pancreaticoduodenectomy was longer than those with other primary cancers (mean 63.7 vs. 29.6 months; *p*=0.251) ([Table 3](#T3){ref-type="table"}).

No mortality due to surgery occurred. In postoperative complications, one patient suffered from ileus and one showed fluid collection in the operative site. They were discharged after improvements with conservative treatment. Severe complications such as pancreatic leakage or pseudoaneurysm were not observed.

DISCUSSION
==========

Pancreaticoduodenectomy of metastatic cancer excluding periampullary cancer is rare. In the past, this surgery was technically complex and difficult to deliver benefits to patients. Patients usually underwent other treatments such as chemotherapy or radiotherapy when metastatic cancer was found. Moreover, surgeries are frequently difficult because the pancreatic metastasis is often accompanied by metastases to other organs.[@B6]

Although the efficacy of pancreaticoduodenectomy for metastatic tumors has not been clearly established, it has been confirmed in several studies that the prognosis could be improved through surgical treatment in patients with primary renal cell carcinoma metastasis to the pancreatic area.[@B7],[@B8] In the case of renal cell carcinoma, recurrence or metastasis to lung, liver, and bone is up to 20-30%, with metastasis to pancreatic sites less common. In one case of renal cell carcinoma of the 12 patients in our study, liver and lung metastases were detected after pancreaticoduodenectomy. Thus, differentiation from the primary tumor and histological identification is necessary before the surgical treatment.

When we analyzed the interval between the primary treatment and pancreaticoduodenectomy, there was no significant relationship between the survival period and the time metastatic cancer was detected. When metastatic cancer was detected more than 5 years after the primary operation, the survival time was 51.5 months. When metastatic cancer was detected less than 5 years after the primary operation, the survival time was 48.0 months (*p*=0.324). In this study, because the population had only 12 patients, there was no statistically significant difference between many variables, such as survival period and survival rate. However, our results did show that the survival rate after pancreaticoduodenectomy was affected by the type of primary tumor. In the case of renal cell carcinoma and colorectal cancer, the average survival period after pancreaticoduodenectomy was 63.7 months, longer than other primary tumor patients (mean 29.6 months). This is consistent with other studies.[@B9],[@B10] Therefore, when surgical treatment of the primary tumor and metastatic tumor is possible, the prognosis of patients can be improved.

Of patients who had symptoms at the time of metastatic cancer detection, five with jaundice symptom had worse short-term survival than other patients with abdominal pain or no symptom (29.3 vs. 59.9 months; *p*=0.393). Abdominal pain or general weakness were non-specific symptoms, therefore, relationship between these symptoms and metastasis of the primary tumor was difficult to determine. However, patients with jaundice could have developed obstructive jaundice due to the metastatic tumor. We cannot predict metastasis location or symptoms. However, regular follow-up examinations are important through on-going check-ups. Surgical and/or medical treatments could be used before the symptoms of jaundice affect the prognosis of patients. We assessed the progress of patients with stage M1 (TNM staging) of the primary tumor. In the progress of patients after pancreaticoduodenectomy, the average survival rates in cases of a single pancreatic metastatic tumor were improved in most cases compared to that of a stage M1 primary tumor.[@B11],[@B12]

This study has some limitations. First, this was a retrospective study conducted at one institution with a target patient group of 12 patients. Thus, it was simply impossible to analyze the progress of patients with recurrence or metastasis of the primary tumor after pancreaticoduodenectomy effectively. It is possible that it contained a selection bias when choosing 12 patients of study group because they had operability for palliative surgery. Second, according to the type of the primary tumor after excluding renal cell carcinoma and colon cancer, each patient group consisted of one person. Therefore, recurrence, metastasis, progress, and outcomes could not be analyzed meaningfully. Third, in a retrospective study, when metastasis and recurrence of a primary tumor occurred, it was difficult to make a direct comparison on prognosis according to surgical treatment, radiation therapy, or chemotherapy because a single metastasis to the pancreas head area was rare. Most patients received medical therapy for accompanying metastases to other organs.

Recently, in cases that require surgical treatment for malignant tumors of the pancreas and biliary tract, the risk of pancreaticoduodenectomy is reported to be lower with sufficient stability to promote survival and prognosis.[@B1],[@B2] In this study, no serious complication occurred in any of the 12 patients. Only two cases complications such as effusion at the operative site and ileus occurred. However, these complications were improved and patients were discharged in stable state within 30 days after the surgery.

In summary, pancreaticoduodenectomy is not commonly performed in patients with metastatic cancer. Chemotherapy and radiation therapy were commonly used for many patients. Studies on the prognosis of surgical treatment have not been reported sufficiently. There is still controversy regarding the prognosis and the effectiveness of surgical treatment. If the indications for surgical treatment of patients with metastatic cancer and the prognosis are evaluated, pancreaticoduodenectomy does appear to have sufficient survival benefit. Therefore, it should be considered as one of the main treatments.
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Clinical findings and characteristics of the 12 patients
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RCC, renal cell carcinoma; AGC, advanced gastric cancer; CBD, Common bile duct
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Postoperative features and follow-up outcomes
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PPPD, pylorus-preserving pancreaticoduodenectomy; PD, pancreaticoduodenectomy; RCC, renal cell carcinoma; AGC, advanced gastric cancer

###### 

Analysis for prognostic factors for overall survival

![](kjhbps-18-147-i003)

RCC, renal cell carcinoma; PD, pancreaticoduodenectomy
